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(57) ABSTRACT

When it comes to an expansion plug (1) including an anchor
bolt (2) with an expansion element (3) on a first end section
(6) of the anchor bolt (2) having a longitudinal axis (10),
preferably also including at least one force-applier (20) onthe
anchor bolt (2) in order to hold loads, and also including an
expansion sleeve (4) surrounding the anchor bolt (2), the
objective is to avoid an axial movement of the expansion
sleeve (14), especially in the case of a drilled hole diameter in
the lower tolerance range or in the case of a hollow space. The
expansion plug (1) has at least one eccentric geometry, so that
an expansion of the expansion sleeve (4) can be achieved by
a rotational movement of the anchor bolt (2), especially
around the longitudinal axis (10) as the axis of rotation (9).

20 Claims, 2 Drawing Sheets
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1
EXPANSION PLUG

This claims the benefit of German Patent Application DE
102011 007 570, filed Apr. 18,2011 and hereby incorporated
by reference herein.

The present invention relates to an expansion plug and to a
method for fastening an expansion plug.

BACKGROUND

Expansion plugs with an anchor bolt, an expansion ele-
ment, force-applying means as well as an expansion sleeve
surrounding the anchor bolt serve to fasten workpieces to a
structure. For this purpose, a hole is drilled into the structure,
for example, a concrete wall or a concrete floor, and then the
expansion plug is pushed into the drilled hole. The force-
applying means move the conical expansion element axially
on the anchor bolt, so that as a result, the expansion element
presses the expansion sleeve radially outwards and the expan-
sion plug is anchored due to the radial forces between the
expansion sleeve or the expansion element and the structure,
for example, the concrete surrounding the drilled hole. In this
manner, workpieces or objects can be fastened to the expan-
sion plug.

Therefore, a frictional force between the wall of the drilled
hole and the expansion sleeve anchors the expansion plug
between the expansion sleeve and the wall of the hole drilled
into the structure. The conical expansion elements are gener-
ally rotation-symmetrical to a longitudinal axis of the anchor
bolt or of the expansion element.

For instance, a thread on the anchor bolt, a washer and a nut
are used as the force-applying means. When the nut is
screwed onto the thread of the anchor bolt, the washer is
pressed against the concrete at the mouth of the drilled hole,
thereby causing an axial movement of the anchor bolt and
thus also of the conical expansion element. Thus, a torque has
to be applied to the nut in order to screw it onto the thread on
the anchor bolt or in order to screw it in. When the expansion
plug is used in pulling zones, that is to say, in the case of
cracked concrete in prestressed concrete in which small
cracks appear at the bottom of the prestressed concrete floor,
the diameter of the drilled hole becomes larger during the
expansion of the expansion sleeve with the expansion ele-
ment. This results in an additional axial movement of the
anchor bolt with the expansion sleeve, the so-called post-
expansion, during the radial tensioning of the expansion
sleeve on the concrete surrounding the drilled hole. The
expansion element, that is to say, here especially the conical
geometry of the expansion element, has to be configured in
such a way that the requisite expansion force, i.e. the radial
pre-tensioning between the expansion sleeve and the concrete
surrounding the drilled hole, can be achieved in a lower
tolerance range of the drilled hole diameter as well as in an
upper tolerance range of the drilled hole diameter. Depending
on the varying diameters of the drilled hole within the toler-
ance range, this leads to different axial movement paths
between the anchor bolt and the expansion sleeve. In the case
of drilled hole diameters in the upper tolerance range, the
expansion sleeve can additionally move relative to the drilled
hole (sleeve slippage). In the case of sleeve slippage, the
various anchor bolts protrude to a different extent out of the
drilled hole when a differing sleeve slippage occurs, and an
axial movement of the expansion sleeve towards the mouth of
the drilled hole also results in detrimental different anchoring
depths of the expansion plug in the drilled hole. The conse-
quence is a greater spread of the breaking load of the expan-
sion plugs.
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German patent application DE 41 16 149 A1 describes an
expansion plug with an anchor bolt whose cylindrical shank
has a widening in the setting direction in one end area and
which, for purposes of bearing a load, has force-applying
means on the end facing away from this widening, whereby
the anchor bolt, at least along part of its shank, is surrounded
by an expansion sleeve that can be moved relative thereto, that
has at least one lengthwise slit open towards the end on the
setting side, and that is provided with radially extending
projections on its outer contour.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an expan-
sion plug with which an axial movement of the expansion
sleeve, especially in the case of a drilled hole diameter in the
lower tolerance range or in the case of a hollow space, can be
avoided.

The present invention provides an expansion plug compris-
ing an anchor bolt with an expansion element on a first end
section of the anchor bolt having a longitudinal axis, prefer-
ably also comprising at least one force-applying means on the
anchor bolt in order to hold loads, and also comprising an
expansion sleeve surrounding the anchor bolt, whereby the
expansion plug has at least one eccentric geometry, so that an
expansion of the expansion sleeve can be achieved by means
of a rotational movement of the anchor bolt, especially
around the longitudinal axis as the axis of rotation.

Using the at least one eccentric geometry, the expansion
sleeve can be expanded without an axial movement of the
anchor bolt with the expansion element. An expansion of the
expansion sleeve, that is to say, a radial movement of the
expansion sleeve in the direction away from the longitudinal
axis of the anchor bolt, results in a radial pre-tensioning force
between the expansion sleeve and the material, for example,
concrete, surrounding the drilled hole. The expansion plug
can be anchored in the drilled hole by means of this pre-
tensioning between the expansion sleeve and the material
surrounding the drilled hole. However, since no axial move-
ment of the anchor bolt is needed to expand the expansion
sleeve, which could cause sleeve slippage, that is to say, an
axial movement of the expansion sleeve towards the mouth of
the drilled hole, any sleeve slippage is ruled out. Only with the
rotational movement of the anchor bolt is it possible to
expand the expansion sleeve on the material surrounding the
drilled hole.

In particular, the expansion plug may comprise several
eccentric geometries. A more uniform expansion of the
expansion sleeve can be carried out tangentially and circum-
ferentially by means of several eccentric geometries.

In another embodiment, the at least one eccentric geometry
is configured on the anchor bolt and/or on the expansion
sleeve. Advantageously, one eccentric geometry on the
anchor bolt lies on one eccentric geometry on the expansion
sleeve.

In a supplementary embodiment, the at least one eccentric
geometry is configured on the expansion element or outside
of the expansion element on the anchor bolt.

Preferably, the anchor bolt is provided on the other, the
second end section with a turning tool socket, e.g. a polygon,
and preferably also with a predetermined breaking site for
limiting the torque that can be absorbed by the turning tool
socket. The turning tool socket can be used to make the
expansion plug rotate in order to expand the expansion sleeve
by means of the at least one eccentric geometry and in order
to bring about a tensioning between the expansion sleeve and
the concrete surrounding the drilled hole. The predetermined
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breaking site prevents any exceeding of the prescribed torque
that causes the anchor bolt to rotate. A wrench, for example,
can be placed onto the polygon.

As an alternative, it can be provided that the at least one
force-applying means has a thread on the anchor bolt and a
nut that is arranged on the thread, whereby a means is pro-
vided that holds the nut non-rotatably on the thread until a
limit torque is exceeded and, after the limit torque has been
exceeded, releases the nut so that it can rotate relative to the
thread, in particular, this release is irreversible. The means
can be implemented in the form of a predetermined breaking
site, for example, a pin that extends between the nut and the
anchor bolt. The means can also be formed by friction sur-
faces between the anchor bolt and the nut. According to the
present embodiment, the nut is connected non-rotatably to the
anchor rod until the limit torque has been reached, which
corresponds to the point in time when the setting process is
completed. After the limit torque has been reached, the nut
can be screwed along the thread. According to this embodi-
ment, a separate turning tool socket can be dispensed with
since the setting of the anchor as well as the fastening of the
load can be performed with one and the same nut.

In one variant, the at least one eccentric geometry is con-
figured between the anchor bolt and the radial outside of the
expansion sleeve, and/or the at least one eccentric geometry is
configured in one piece on the anchor bolt or on the expansion
sleeve. In the case of a one-piece configuration of the at least
one eccentric geometry on the anchor bolt or on the expansion
sleeve, this eccentric geometry is especially easy to manufac-
ture at the same time, for example, during the shaping pro-
cess, and otherwise, an especially tight join exists between the
at least one eccentric geometry and the anchor bolt or the
expansion sleeve.

Advantageously, the expansion sleeve can be expanded by
means of an axial movement of the anchor bolt due to the
conical geometry ofthe expansion element. After the tension-
ing of the expansion sleeve by means of the at least one
eccentric geometry due to a rotational movement of the
anchor bolt as the initial expansion, in order to prevent sleeve
slippage, an additional expansion of the expansion sleeve on
the material surrounding the drilled hole can be carried out by
an axial movement of the anchor bolt. For example, also when
the expansion plug is used in pulling zones, that is to say, in
cracked concrete, there could be a need for a corresponding
post-expansion after the initial expansion. Consequently,
after the initial expansion has taken place, an additional
expansion of the expansion sleeve, for example, as a perma-
nent expansion dueto a tensile force acting on the anchor bolt,
can be carried out. A permanent expansion of the expansion
sleeve is needed so that loads can be permanently fastened to
the expansion plug. This permanent expansion, as already
mentioned, can be achieved by a tensile force that is perma-
nently acting on the anchor bolt due to the placement of a
washer or a nut on the concrete.

In another embodiment, the at least one force-applying
means consists of a thread on the anchor bolt, a washer and a
nut.

According to the invention, there can also be a nail head on
the anchor bolt, in which case a nut can be dispensed with. In
order to turn and set the anchor rod, the force-applying means
can be configured, for example, as a polygon, that is situated
on the nail head.

In particular, the at least one force-applying means is con-
figured at a second end section of the anchor bolt.

In another embodiment, the anchor bolt and/or the expan-
sion element and/or the at least one force-applying means are
made at least partially, especially completely, of metal, e.g.
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steel or aluminum, and/or a method described in this patent
application can be carried out with the expansion plug.

The method according to the invention for fastening an
expansion plug, especially an expansion plug described in
this patent application, comprises the following steps: inser-
tion of the expansion plug into a drilled hole, expansion of an
expansion sleeve of the expansion plug so that the expansion
sleeve is expanded radially with respect to a wall of the drilled
hole, whereby the anchor bolt along with the expansion ele-
ment is made to rotate, and the expansion sleeve is expanded
with at least one eccentric geometry due to the rotational
movement. The rotational movement here is preferably a
rotational movement by 360° at the maximum. In the case of
more than one eccentric geometry, the angle of rotation is
preferably 360° divided by the number of active eccentric
geometries.

Ina supplementary variant, the axis of rotation corresponds
to the rotational movement of a longitudinal axis of the
anchor bolt.

In another variant, a torque is applied to a turning tool
socket on the anchor bolt outside of the drilled hole in order to
cause the anchor bolt to rotate along with the expansion
element.

In another embodiment, after or during the expansion of
the expansion sleeve with the at least one eccentric geometry,
the anchor bolt is moved in an axial translational movement
towards the mouth of the drilled hole due to the rotational
movement of the anchor bolt, and as a result, the expansion
sleeve is expanded due to the conical geometry of the expan-
sion element.

In an additional embodiment, the anchor bolt is imparted
with the axial translational movement by means of at least one
force-applying means, e.g. in that a nut is screwed onto a
thread of the anchor bolt. An axial translational movement
can be effectuated by screwing the nut to the thread of the
anchor bolt, whereby such a screwing process brings about a
permanent tensile force on the anchor bolt, and this tensile
force leads to a permanent expansion of the expansion sleeve
due to the conical geometry of the expansion element. There-
fore, after the initial expansion due to the rotational move-
ment of the anchor bolt has taken place, a permanent expan-
sion can be carried out by means of an axial translational
movement of the anchor bolt. However, a reverse movement
of the expansion sleeve is ruled out due to such a permanent
expansion because of the axial translational movement, since
a movement of the anchor bolt is ruled out due to the contact
that the washer makes with the concrete in the area of the
mouth of the drilled hole.

In a supplementary embodiment, the anchor bolt has a
bearing ring and the expansion element is supported on the
bearing ring, so that the expansion sleeve is supported on the
bearing ring when it is being inserted into the drilled hole.
When the anchor bolt is being unscrewed with the force-
applying means, e.g. the nut, an axial fastening of the expan-
sion sleeve is necessary so that the expansion sleeve can be
expanded. This is done by means of a frictional connection,
e.g. in that the expansion sleeve is additionally provided with
projections.

In a supplementary variant, the expansion sleeve is moved
up to a nut of a washer, that is to say, it rests on a force-
applying means, and when the anchor bolt is being
unscrewed, the axial fixation of the expansion sleeve is not
effectuated by friction between the wall of the drilled hole and
the expansion sleeve, but rather in that the expansion sleeve
rests on at least one force-applying means, e.g. a washer.
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BRIEF DESCRIPTION OF THE DRAWINGS

Below, an embodiment of the invention is described in
greater detail, making reference to the accompanying draw-
ings. The following is shown:

FIG. 1 a lengthwise section of an expansion plug,

FIG. 2 a perspective partial view of the expansion plug
without the expansion sleeve,

FIG. 3 across section A-A according to FIG. 1 before being
turned, and

FIG. 4 the cross section A-A according to FIG. 1 after being
turned.

DETAILED DESCRIPTION

An expansion plug 1 shown in FIG. 1 serves to fasten
workpieces to a structure. A bore or a drilled hole is made in
the structure and, in order to fasten the workpiece, the expan-
sion plug 1 is inserted or hammered into this drilled hole. The
structure is, for example, a concrete wall or a concrete floor of
a building.

The expansion plug 1 comprises an anchor bolt 2. The
anchor bolt 2 has a first end 5 with a first end section 6 and a
second end 7 with a second end section 8. When the expan-
sion plug 1 is introduced into a drilled hole of a structure, the
first end 5 is inserted into the drilled hole and a second end 7
or else a second end section 8 of the anchor bolt 2 remains
outside of the drilled hole. At the first end section 6, a conical
expansion element 3 is configured in one piece with the
anchor bolt 2. An expansion sleeve 4 is arranged coaxially
around the anchor bolt 2 between the expansion element 3 and
a support ring 15 that is configured in one piece with the
anchor bolt 2. The expansion sleeve 4 rests on the support ring
15 so that, when the expansion plug 1 is pushed into the
drilled hole and as a result of the associated frictional forces
between the walls of the hole and the expansion sleeve 4, the
expansion sleeve 4—since it is resting on the support ring
5—is not moved on the anchor bolt 2 towards the second end
7 (FIG. 1).

The expansion sleeve 4 has three lengthwise slits 16 in the
direction of a longitudinal axis 10 of the anchor bolt 2, so that,
because of the axial lengthwise slits 16, the expansion sleeve
4 has three expansion segments 17. First projections 18 and
second projections 19 are configured on the expansion sleeve
4, especially on the expansion segments 17. The first projec-
tions 18 are configured to be closer to the first end 5 of the
anchor bolt 2 than the second projections 19. Moreover, the
first and second projections 18, 19 preferably have geom-
etries that differ from each other.

Three force-applying means or force appliers 20 are
arranged at the second end section 8 of the anchor bolt 2. The
force-applying means 20 are in the form of'a thread 21 created
in the anchor bolt 2, a washer 22 and a nut 23. The nut 23 has
an inner thread which engages with the outer thread 21 on the
anchor bolt 2. Moreover, on the second end section 8, there is
a turning tool socket 14 configured as a polygon 24, and a
predetermined breaking site 25, which are configured in one
piece with the anchor bolt 2.

In order to fasten workpieces to the expansion plug 1, the
expansion plug 1 has to be inserted or hammered into a drilled
hole or bore of a structure. After the expansion plug 1 has been
pushed into this drilled hole, the first end 5 is located inside
the drilled hole and the second end 7 is located outside of the
drilled hole.

Three eccentric geometries 11 (FIG. 2) are configured on
the anchor bolt 2 in the direction of the second end section 8
of the anchor bolt 2 behind the expansion element 3 on the
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anchor bolt 2. There are likewise three eccentric geometries
12 (FIGS. 3 and 4) on the radial inside of the expansion sleeve
4. Due to the way the sectional view is shown in FIGS. 3 and
4, only the expansion segments 17 with the eccentric geom-
etries 12 configured on them are visible in FIGS. 3 and 4.
After the expansion plug 1 has been pushed into the drilled
hole, a wrench is used to apply a torque to the polygon 24 so
that the anchor bolt 2 along with the expansion element 3
executes a rotational movement around a rotational axis 9,
which corresponds to the longitudinal axis 10 of the anchor
bolt2. Due to the total of three active eccentric geometries 11,
12, after the anchor bolt 2 has been inserted into the drilled
hole and before it has been turned, the anchor bolt 2 with the
expansion plugs 3 executes an angle of rotation of 120° from
the rotational angle position shown in FIG. 3 into the rota-
tional angle position shown in FIG. 4. Due to the geometry of
the two eccentric geometries 11, 12 on the anchor bolt 2 and
onthe expansion sleeve 4, the rotational movement of 120° by
the anchor bolt 2 and by the expansion element 3 causes the
expansion sleeve 4 to expand, that is to say, to move radially
towards the outside, which leads to a radial tensioning
between the expansion sleeve 4 and the material at the drilled
hole, i.e. concrete. Owing to frictional forces between the
expansion sleeve 4 and the wall of the drilled hole as well as
owing to a positive connection to the projections 18, 19, the
expansion sleeve 4 does not execute a rotational movement
around the axis of rotation 9. Therefore, due to the torque
applied by the wrench on the polygon 24 and due to the
resultant rotational movement of the anchor bolt 2 by an angle
of rotation of 120°, including the eccentric geometries 11 on
the anchor bolt 2, an initial expansion of the expansion sleeve
4 on the wall of the drilled hole can be carried out. Due to this
initial expansion, a non-positive and preferably also a positive
connection is created between the expansion sleeve 4 and the
concrete surrounding the drilled hole, thus ruling out the
possibility of an axial movement of the expansion sleeve 4,
i.e. sleeve slippage.

After the initial expansion, the anchor bolt 2, and thus also
the expansion element 3, are screwed in the axial direction,
outwards relative to the longitudinal axis 10, by means of the
force-applying means 20 in that the nut 23 is screwed onto the
thread 21, so that as a result, due to the axial fixation as the
initial expansion of the expansion sleeve 4, friction forces
between the expansion sleeve 4 and the wall of the drilled
hole, also due to the projections 18, 19, which also allow a
positive connection, cause the expansion sleeve 4 along with
the expansion element 3 to be additionally expanded radially
towards the outside on the expansion segments 17 as a per-
manent expansion, so that friction forces and a pre-tensioning
between the expansion sleeve 4 and/or the expansion element
3 and the wall of the drilled hole are permanently established
for a durable axial fastening of the expansion plug 1 in the
drilled hole of the structure.

Therefore, after the expansion plug 1 has been inserted into
the drilled hole, in a first work step, an initial expansion is
carried out between the expansion sleeve 4 and the concrete
surrounding the drilled hole in order to prevent sleeve slip-
page, thatis to say, an axial movement of the expansion sleeve
4 during the execution of the permanent expansion. During
the permanent expansion, due to a tensile force in the anchor
bolt 2, the anchor bolt 2 is moved axially towards the mouth
of the drilled hole since the washer 22 is resting on the
concrete in the vicinity of the mouth of the drilled hole.
Owing to the initial expansion that has already taken place,
however, the expansion sleeve 4 does not execute an axial
movement.
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All in all, the expansion plug 1 according to the invention
is associated with major advantages. The initial expansion
carried out at first by means of a rotational movement of the
anchor bolt 2 precludes an axial movement of the expansion
sleeve 4 during the subsequent permanent expansion due to
an axial movement of the anchor bolt 2. As a result, it is
advantageously possible to rule out sleeve slippage of the
expansion sleeve 4, which would detrimentally lead to a dif-
ferent insertion depth of the expansion plug 1. Owing to the
subsequent permanent expansion, even with drilled hole
diameters in the upper tolerance range as well as in cases of
cracked concrete in prestressed concrete, a permanent expan-
sion of the expansion sleeve 4 can be carried out on the
concrete surrounding the drilled hole.

What is claimed is:

1. An expansion plug comprising:

an anchor bolt with an expansion element on a first end

section of the anchor bolt, the anchor bolt having a
longitudinal axis,

an expansion sleeve surrounding the anchor bolt;

the expansion plug having at least one eccentric geometry

so that an expansion of the expansion sleeve is achiev-
able by a rotational movement of the anchor bolt;

the anchor bolt being provided with a second end section

opposite the first end section, the second end section
having a turning tool socket and a thread carrying a nut,
further comprising a predetermined breaking site for
limiting the torque that can be absorbed by the turning
tool socket.

2. The expansion plug as recited in claim 1 wherein the
rotational movement is around the longitudinal axis as an axis
of rotation.

3. The expansion plug as recited in claim 1 further com-
prising at least one force-applier on the anchor bolt in order to
hold loads.

4. The expansion plug as recited in claim 3 wherein the at
least one force-applier includes the thread on the anchor bolt,
a washer and the nut.

5. The expansion plug as recited in claim 3 wherein the at
least one force-applier is configured at a second end section of
the anchor bolt.

6. The expansion plug as recited in claim 3 wherein the at
least one of the anchor bolt, the expansion element, and the at
least one force-applier are made at least partially of metal.

7. The expansion plug as recited in claim 6 wherein the
metal is steel or aluminum.

8. The expansion plug as recited in claim 6 wherein the at
least one of the anchor bolt, the expansion element, and the at
least one force-applier are made completely of metal.

9. The expansion plug as recited in claim 1 wherein the at
least one eccentric geometry includes at least two eccentric
geometries.
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10. The expansion plug as recited in claim 1 wherein the at
least one eccentric geometry is configured on at least one of
the anchor bolt and the expansion sleeve.

11. The expansion plug as recited in claim 1 wherein the at
least one eccentric geometry is configured on the expansion
element or outside of the expansion element on the anchor
bolt.

12. The expansion plug as recited in claim 1 wherein the
turning tool socket is a polygon.

13. The expansion plug as recited in claim 1 wherein the at
least one eccentric geometry is configured between the
anchor bolt and a radial outside of the expansion sleeve,
and/or the at least one eccentric geometry is configured in one
piece on the anchor bolt or on the expansion sleeve.

14. The expansion plug as recited in claim 1 wherein the
expansion sleeve is expandable by an axial movement of the
anchor bolt due to a conical geometry of the expansion ele-
ment.

15. A method for fastening an expansion plug comprising
the following steps:

providing an expansion plug as recited in claim 1;

insertion of the expansion plug into a drilled hole; and

expansion of an expansion sleeve of the expansion plug so
that the expansion sleeve is expanded radially with
respect to a wall of the drilled hole, an anchor bolt along
with the expansion element being imparted with a rota-
tional movement, and the expansion sleeve being
expanded with at least one eccentric geometry due to the
rotational movement.

16. The method as recited in claim 15 wherein an axis of
rotation corresponds to the rotational movement of a longi-
tudinal axis of the anchor bolt.

17. The method as recited in claim 15 further comprising
applying a torque to a turning tool socket on the anchor bolt
outside of the drilled hole in order to cause the anchor bolt to
rotate along with the expansion element.

18. The method as recited in claim 15 wherein, after or
during the expansion of the expansion sleeve with the at least
one eccentric geometry, the anchor bolt is moved in an axial
translational movement towards a mouth of the drilled hole
due to the rotational movement of the anchor bolt, and as a
result, the expansion sleeve is expanded due to a conical
geometry of the expansion element.

19. The method as recited in claim 18 wherein the anchor
bolt is imparted with the axial translational movement by at
least one force-applier.

20. The method as recited in claim 19 wherein a nut is
screwed onto a thread of the anchor bolt, the nut and thread
defining the at least one force-applier.
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